Objective: The present study examined oscillatory brain activity of the EEG gamma band and event-related potentials (ERPs) with relation to the difficulty of a visual discrimination task.
Introduction
The EEG gamma band (range about 20-80 Hz) has been reported to be closely related to binding processes (Engel and Singer, 2001; Tallon et al., 1995) , priming effects (Elliott et al., 2000) , affective processing (Keil et al., 2001; Müller et al., 1999 ), visual attention (Fries et al., 2001 Müller et al., 2000) and memory processing (Fell et al., 2001; Herrmann and Mecklinger, 2001; Tallon-Baudry et al., 1998) . One aspect which has not yet been examined is the relation between EEG gamma activity and task difficulty. Some evidence for a relation between EEG gamma activity and task difficulty came from studies which compared EEG gamma activity for target and non-target stimuli in visual discrimination tasks. Evoked gamma activity in visual discrimination tasks was found to be higher in targets than in non-targets (Herrmann et al., 1999; Herrmann and Mecklinger, 2000) . Longer reaction times (RTs) and higher error rates for targets as compared to non-targets indicate that targets are more difficult to discriminate than non-targets. However, targets in previous experiments were compared with non-targets. Therefore, the increased gamma activity could also have been related to the infrequent response to the target stimulus. Further evidence for a relation between gamma activity and difficulty resulted from memory tasks which showed that EEG gamma activity is positively related to memory load (De Pascalis and Ray, 1998). So far no study has explicitly examined the relation between difficulty in visual discrimination processes and EEG gamma activity.
The relation between event-related potentials (ERPs) and task difficulty has been investigated in various studies. Task difficulty has been mainly associated with the ERP components N1, N2 and P3. With regard to the latency of the N1 in visual discrimination tasks we will refer to the N1 component as N170. Ritter et al. (1982 Ritter et al. ( , 1988 found an increased negative deflection in the time interval of the N170 and N2 component in a choice-RT task as compared to simple-RT tasks. The N2 has also been associated with discrimination processes (Breton et al., 1988; Ritter et al., 1983) E-mail address: herrmann@cns.mpg.de (C.S. Herrmann).
